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Longitudinal beam
In-plane alignment
Multilayer
Cross plate
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º7ÈÊÉ¬ËÌÈkÉ$ÍEÎ<É¬Ï*ËÊÎÃÐkÑÒ<ÓDÔ*É¬Õ×ÖÙØvÏ*ÌÈ?ÚvÑFÀç è ÀG ½ ÔÛ Ò<Ñ ÜÝÉ¬ÞÌÈÊÉ$ÜÝÒºÔfÔ*ÍEÓtÒ<Ñ ÍEÌÏ¡ÒºË?ÌpÒßÜ ÈkÒ5ÒºÖpÉàÚÑ ÀG> è Í<Ö{ }1xáÎºÍ<Ö¬âDÌÈÊÉNÖÏ*ÌãkÍEÌÏ¡ÒºËKÒ Û ÐDãkÔ*ÖÉ¥Ö ÈkÍEÐDÏ*ËÊÎàØrÍ<Ö Û ÒºãkËkÞßÌpÒäÈDÍ y ÉÜÈkÍ<ËÊÎ<É¬Þ
 }¥ãÊÉàÌpÒßÌÈÊÉ y ÉÑåÔ¡ÒØæÞÊÑ Ï Û Ì y É¬Ô¡ÒÜÏ¡Ì1åËÊÉ¬ÍEÑPÌÈÊÉçØrÍ<Ô*ÔâtÌÈÊÉçÌpÑ Í<Ï*Ô*Ï*ËkÎEèÉ¬ÞÊÎ<É$Ñ É¬ÖpÒºÔ*ãÊÌÏ¡ÒºË Û Ò<Ñ¥ãDËkÏ¡ÐtÒºÔ*ÍEÑÖÈDÍEÐDÏ*ËÊÎéÏ*ÖrÒºËkÔ*å é ËDÖrØvÈkÏ*ÜÈ?Ï*ÖÆËÊÒ<Ì y ÉÑ åAãkÖÉ Û ãkÔê
 xÙÈkÉëÔ¡ÒºËkÎ<ÉÑßÞkÑ Ï Û ÌäÌÏ*ÕéÉìÕ×ÍEí<É¬ÖßÌÈkÉyÍ<Þ  ãkÖÌÕéÉ¬ËCÌAÒ Û ÌÈkÉëîÔ¡ÌpÉÑÃÌÏfÕéÉìÜÝÒºËkÖpÌÍ<Ë5ÌÖ Û Ò<Ñ?Í'Ô¡ÒØïÈDÏ¡ÌÕçãkÔ¡ÌÏ¡ÐÔ*Ï*ÜÏ¡Ì1å×ÕéÒ<ÑÉÞkÏ8äÜãkÔ¡Ìê
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Solid symbols: measurements
Open symbols
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BILO}QBMktHTUWXYDHsU\_ILjUWXCLON @ dVU\SC}\HCNQP @ _ZGLOXCBHTUWXYDR^PEFXYNK\rx0Õ]SKunN\H`W\rxyÕFeDKHlSpD @ XCLju`DKXYDKH^XCPEdeDniOD @ }\XCBRYDKD LO}QPIHCDwdesw  HCNQuXCBILjRrdVU\SC}\HCNQP @ _~JWUWHTLONQPVR,_EDKXYDSpXYN\HCktFVB{oMRCLjSKU\ieSpNQu`FijLjSKUWXCLON @ R,UWHCDXYNldeDDÈ×FeDSpXYD_zRTPISTBU\R/STBVU\udeDKH/UW}\DL @ }bZGBILjSsBLjR @ N\XRCPIdMADSpXN\aXCBVLjRrZN\HCIszEBILO}QB~NSKSKPEFU @ SKLODRU @ _HCDRYNQijPEXCLjN @ _EDpkXYDKHsLON\HTUWXCLON @ JLjURCFVU\SpDSsBIUWHC}\DGDp eDSpXCRU @ _FIHTN\dViODuRcHCDihUWXYD_XYNqXCBEDGHCDU\_MktNQPEX,DiODSpXYHCN @ LjSKRw  NLjuFIHCN[J\DXCBID¡P @ _EDKHTRCXCU @ _IL @ }N\aVXCBENQRCD/Dp DSpXCR,U @ _¢XYNXYDRYXrU @ _¢N\FIXCLjunL«ÕKD/_EHTLOabXyXCPIdDRcL @ UHCDU\ihLjRYXCLjS,D @ JMLOHCN @ u`D @ XKzU @ UWHCDUlUWHCNQP @ _UlulPIN @ deDU\u£ijL @ DZU\R,DfgPVLOFIFeD_^ZGLOXCBUlRYXYHCN @ }}QU\uuURCNQPEHTSpDRTLjulPVijUWXCL @ } ¡y ñSpN @ _ILOXCLON @ Rw
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 NRYXCPV_EoXCBED/Dp eDSpXCR¿N\aeUBILO}QBEktHTUWXYDHTU\_ILjUWXCLON @ dU\SC}\HCNQP @ _^N @ SsBIU\uldDKHrFDKHTaÇN\HTunU @ SpD\z\XCBED¡SpNQijijUWdeN\HTUkXCLjN @ R ¡ ñ^U @ _nÈ¡ÉmñlSpHCDUWXYD_nXCBED¡SpNQuu`N @ òU\uuU ? HCHTU\_ILjUWXCLjN @¢ U\SKLjijLOXÊoRò ?A cL @ XCBED0ñMËÐñqdeDU\uihL @ DÌÍUWXÈÎrÏ    LO}QPIHCDÍwj[sw?Ð@ U\_I_ILOXCLON @ XYNXCBEDK\XòDKÑ²ulPEN @ dDU\uÒzXCBIDmò ?A BIU\RUÓ ÝCÔ È/RRYNQPEHTSpDÄZGLOXCBÕU @ U\SpXCLjJLOXÊoN\aÖ]ÖQÐò×fDuLjXYXCL @ }`\\c\DKÑ òU\unuU\RKzEZGBILhSTB_EDKFeNQRCLOXrN @ U[J\DKHTUW}\DU @ D @ DKHC}\onN\ayUWdeNQPEX/\c\DKÑØL @ NQPEHXCPIdDRÙ ×¡ÚÛ ðÞÖ]ÜtzMRCLju¢PIijUWXCL @ }qZDijiIXCBEDFVBEN\XYN @ dVU\SC}\HCNQP @ _~L @~¡ ñw  BEDU\SpXCPVU\i}QU\unuUHsUWXYDSKU @deDU\_WYPIRCXYD_dgoSsBENgNQRTL @ }nU @ UWFIFIHCN\FIHsLjUWXYDqSpNQudL @ UWXCLON @ N\aRYDKJ\DKHsU\iyiODU\_ÒÝViOXYDKHTRKw ?Ð@ U\_I_ILOXCLON @ XCBEDKHCDLjRUSpN @ J\DÈ×ÞiODU\_ßÝViOXYDKHpàYSpNQijijLjunUWXYN\HTá{FeDKHTuU @ D @ XCiOoÝ×MD_ÞL @ aÇHCN @ XN\arXCBED`RYNQPIHTSpD\w ? XBVU\RXCBED^XCU\RYÄXYNâ UWXYXYD @ XCBEDqFijU @ DRN\acDfgPVU\i}QU\uuU â P×~FeDKHCFeD @ _ILhSKPIijUWHrXYNnXCBEDqdeDU\uãU5×ELjRKw LO}QPEHCDÄÍwWUäRCBEN]ZGR`XCBED!abPIihi,}QU\unuURYFeDSpXYHTPVuåN\aXCBEDÄRYNQPEHsSpDÄZGLOXCBN @ iOoXCBID!SpNQijijLhuUWXYN\HÝViOXYDKHL @ FVijU\SpD¯Ù Ñ ?A ð\æÜtw  BED~_ENQuL @ U @ XqSpN @ XYHTLOdVPEXCLjN @ LjRXCBED~FIHTLjuN\HT_ILjU\i\\c\DKÑçÈ/RijL @ D^UWXlXCBED~PIFIFeDKHD_I}\DN\aXCBEDRYFeDSpXYHTPVuw  XijN[ZDKH,D @ DKHT}QLODRN @ DRCDKDRU¢SpN @ XCL @ PVPIu´_VPEDGXYNÈNQu`FIXYN @ RCSKUWXYXYDKHTL @ }¢L @ XCBEDSpNQihijLjuUWXYN\HcU @ _¢L @ XCBEDiODU\_lZU\ihijRN\aVXCBED,RYNQPIHTSpD,deNx×w  BILjRySpN @ XCL @ PIPVuDÈ×MXYD @ _IRè_EN[Z @ XYNXCBED/ÈNQu`FIXYN @D_I}\DqUWXUl}QU\uuU^D @ DKHC}\oN\a,æÖEw¿\DKÑZGBIDKHCDXCBIDFBEN\XYN @ RUWHCDdVU\SCgkéRCSKUWXYXYDKHCD_|w  XyÖWwj|\DKÑØZ,DRYDKDUnSTBIUWHTU\SpXYDKHsLjRYXCLjSqËrdÒFeDUWw
ÍÖ
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37 deg
CSCs
Source
Filters
137
γ
Beam: 100 GeV µ
(2 x 3 layers)
Source:      Cs, 740 GBq
662 keV 
Beam line
EMS MDT Chamber Prototype
Single Tubes
(Silicon Tracker)
ODYSSEUS
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ËrPIXYXCL @ }u`N\HCDlÝViOXYDKHTRGL @ abHCN @ XGN\aXCBEDRYNQPEHsSpD @ N\XGN @ iOoUWXYXYD @ PIUWXYDRXCBEDDuLjRCRCLjN @ dVPEX¡U\ijRCNnRCu`DUWHTRXCBEDqRYFeDSpXYHTPIuXYNiON[ZDKH¡D @ DKHT}QLODR/doÒÈNQu`FIXYN @ RCSKUWXYXYDKHsL @ }!  LO}QPEHTDÍwdsw ZN¢RCDKHTLODRN\a|DpoMFDKHsLju`D @ XCR,BIU[J\DdeDKD @ SKUWHCHsLOD_nNQPIXL @ XCBEDq ?A r XCBIDÝIHsRYX,N @ DZGLjXCBnXCBEDNQij_Éts }QU\R  H vu  \ÈxgwxM[]ÖgWÍQsz{XCBID,RYDSpN @ _lN @ D,ZGLOXCBq_ILO DKHCD @ X  H \È¡Ú  uLkoMXCPEHCDRU @ _UGRTijLO}QBgXCiOouN_ILjÝID_RYDKXAkéPEF|w ?A@ XCBED¢abNQijiON[ZL @ }XÊZ,NÒRYDSpXCLjN @ RXCBEDlDpoMFeDKHTLju`D @ XCU\iihUo\NQPEXCRN\a¿deN\XCBßu`DU\RCPEHTDu`D @ XRYDKHsLODRGZLjijideD_IDRCSpHTLOdeD_w  BEDHTDRCPIiOXCRZGLhijidDXYHCDUWXYD_ßUWabXYDKHCZUWHs_IR¡L @ SpNQuuN @ w
y9z|{Wz{ }~lj+D<|mOt\	~h  2 wp {hi+yO
 BEDXCPEdeDR¿XCBIUWXZDPIRCD_nabN\H,NQPIHL @ J\DRYXCLO}QUWXCLjN @ RrZLOXCBnXCBIDNQij_É4s  }QU\R  H vu  \Èx w xM[]ÖgWÍQZ,DKHTDFVUWHCXlN\a¡U @ ÎÉÎ @ _EkÐÈUWFSsBIU\udeDKH^FIHCN\XYN\XÊogFeD~dVPILjiOXdo XCBEDP @ LOJ\DKHsRCLOXCLODRN\agMDUWXYXCiODU @ _×NQRYXYN @ w BEDqSsBIU\udeDKHSpN @ RCLjRCXCR/N\aXéZNnXYHTLjFViODqijU[o\DKHTR¡N\a¿BEN\HsL'KN @ XCU\i_EHTLOabX/XCPEdeDR/ZGLOXCBÄUXéoFVLjSKU\iyiOD @ }\XCBN\arcuÒw BED`N\FeDKHTUWXCL @ }FVUWHTU\u`DKXYDKHTRZ,DKHTDXCBEDnRYXCU @ _IUWHT_ÞN @ DRlU\RqDpoMFVijU\L @ D_ÞL @ ÈBIUWFVXYDKHqÖEw  BID @ NQLjRYDiODKJ\DiZU\RRCPVSTB~XCBIUWXXCBED_VLjRCSpHTLjunL @ UWXYN\HXCBEHCDRTBENQij_¯bÝIJ\DXCLhu`DRrHsuRrN\aXCBED @ NQLjRYD]rSpN\HCHCDRYFeN @ _ED_nXYN^XCBED\Í:FIHTLjunUWHCoDiODSpXYHCN @ w BEDDpoXYDKH @ U\iVHTDKaÇDKHCD @ SpDRYoMRYXYDu´aÇN\HXCBEDHCDRYNQijPIXCLON @ U @ _~DKmnSKLOD @ Spou`DU\RCPEHCDuD @ XCRZU\R,XCBIDRCLjihLjSpN @XYHTU\SC\DKHÚfs/ÛEÎAFzV_EDRCSpHsLOdeD_L @ ÈBIUWFVXYDKHw/×oDpoXYHTUWFeNQijUWXCLjN @ N\acXCBEDlRTLjijLjSpN @ XYDiODRTSpN\FDlXYHTU\SCXYNXCBEDlSsBIU\uldDKHZD}\DKXU~FIHCD_ILjSpXCLjN @ U\SKSKPEHTU\Spo!N\a¡Í9|uw  BID¢Íwj  ÍwjSKu  ZGL @ _EN[Zv_EDKÝ @ D_ÄdgoXCBID
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E  [keV]
Collimated Source (no filters) a)
b)
Backscattering (184.3 keV)
Pb X-rays (72.1 keV)
Compton scattering on collimators
E  [keV]
No filters
Fixed filter
Absorption Factor 2
Absorption Factor 10
Absorption Factor 5
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RTLjijLjSpN @ _EDKXYDSpXYN\HTRZU\RSpD @ XYHCD_ßN @ XCBED¢deDU\uw ? XSpN[J\DKHCD_ L @ DU\STBÞu¢PIiOXCLhijUo\DKHN\a¿XCBEDÉts  SsBIU\udeDKHRCDKJ\D @ XCPEdeDRKzXCBEHCDKD`N\a,XCBEDu aPIijiOo\zeXCBED`N\XCBEDKHabNQPEHN @ ijoÒFVUWHCXCiOo  LO}QPEHCDÍwQsw  N\HqNQPEHFPEHCFeNQRYDRZ,DN @ iOoPVRYD_XCBEDq_EN]Z @ RYXYHTDU\uãulPViOXCLjijU[o\DKHw
 RÒaÇHCN @ XAktD @ _DiODSpXYHTN @ LjSKR  LO}QPEHTDÍw ÖgZD PIRYD_)×¶u  FIHCDU\uFVijLOÝIDKHsRßÙ ×¶u Á ÜU @ _)_IL  eDKHCD @ XML @ _VR¡N\arRCBVUWFDKHsR¡ZGBILhSTBÒZLjijideDl_VLjRCSKPIRCRCD_ÄL @ DSpXCLON @ ÍwwjWwj^XYN\}\DKXCBEDKHZGLOXCBÄHTUWXYD^Dp DSpXCRHCDihUWXYD_ÄXYNXCBIDqHCDU\_MktNQPEXGDiODSpXYHCN @ LjSKRw
 BED RCLj} @ U\ijRabHCNQu½XCPEdeDR @Â WzlzÖEzlU @ _ Á ZDKHCDRYFVihLOXÒU @ _ _ILhRCSpHTLjuL @ UWXYD_ ZGLOXCB)XÊZ,N _ILOaÇkabDKHCD @ XlXCBIHCDRCBENQij_VR~í\Í!U @ _6K\ßFIHsLjuUWHCoßDiODSpXYHCN @ R deDKabN\HCDndeDL @ }ÄHCDK}QLjRYXYDKHCD_do  sqÈRKw  BID~BILO}QBXCBIHCDRCBENQij_ÄZU\RPIRCD_ÄabN\HXCLhu`DpkéRCiODKZGL @ }nSpN\HCHCDSpXCLjN @ R`Ù  ÎÃx\æWU\ÜcU @ _ß_ENQPEdViODpktXYHsU\SCÄRYDKFUWHTUWXCLON @ RYXCPI_ILODR\MDSpXCLON @ ÍwwwQsw
 BED`RCLO} @ U\ijRaÇHTNQu XCPEdeDR @ Â U @ _ÍZDKHCDnU\ijRYNRYFijLOXKzdVPEXBEDKHTD`XCBEDRYDSpN @ _ RTLO} @ U\iBIU\iOa,ZU\RqaÇD_L @ XYNnU  sqÈU\ijiON]ZGL @ }`PIR¡XYNniONN\UWX¡FPIijRYDRCBIUWFeDRKw
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Beam
1
2
4
5
3
6
7
Window defined
by ODYSSEUS
	c,kÅvÇÆ È+5=@!É_5|[M")_?!Ê=?&Ë;0 [U"8"L<CU?M'&")%;5=@W&0":UE=TÌTg	Yd":'.YZEV?_5\[j")jNMR( S E=TFCU?@i` S %@? S 5=Ê=?BB;jC!V_7WR_ÍP<PGgÎmPÏ
BNL
preamp
Shaper
25 e
MDT
2, 5
Discriminator
TDC
FADC
BNL
preamp
Shaper
25 e
100 e
Discriminators
TDC 1
TDC 2
MDT
1, 3, 4, 6, 7
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 BEDabNQijiON]ZGL @ }^FVUWHsUW}\HTUWFVBIR/UWHCDl_ED_ILjSKUWXYD_XYNnXCBEDqHTUWXYDqD @ JMLOHCN @ u`D @ X¡SpHCDUWXYD_ÄdgoXCBEDlÈRGRYNQPEHTSpD\w BED^XYN\XCU\ir}QU\uuUÒSpNQP @ XqHTUWXYDnN\aUXCPIdD`U\RlUabP @ SpXCLON @ N\a,XCBIDnUWXYXYD @ PVUWXCLON @ aU\SpXYN\HlU\_CPIRYXYD_¯doPIRCL @ }qUWFIFIHCN\FIHsLjUWXYDGSpNQuldVL @ UWXCLON @ R¿N\aeXCBEDijDU\_nÝVijXYDKHTR¿LjR,RCBEN[Z @ L @~ Lj}QPEHCDÍwÍbHTLO}QBgXrRCSKU\iOD]sw  BILjRXYN\XCU\iHTUWXYDqFeDKH/XCPEdeDqLjRXCBEDHCDiODKJWU @ X @ PIuldDKH/abN\HGDijDSpXYHCN @ LjSKR/Dp eDSpXCR^RYDKDjDSpXCLON @ ÍwwjWwj[swÐ DGU\ijRCNZU @ XYD_XYNqRYXCPI_IolRYFVU\SpD¡SsBIUWHC}\D¡Dp eDSpXCR\MDSpXCLON @ ÍwwjWwQZBILjSTB^_EDKFeD @ _¢N @ XCBIDijNSKU\iMHTUWXYDFeDKHP @ LOXGXCPEdeD^iOD @ }\XCB¯UWXXCBED^FeNQRCLOXCLON @ N\arXCBED`RCLjihLjSpN @ XYHTU\ST\DKH~Líw D\wL @ XCBED`SpD @ XYHCD^N\arXCBED^deDU\u~swq×o_ILOJMLj_IL @ }/XCBEDXYN\XCU\iISpNQP @ XèHsUWXYD/dgoqXCBIDXCPIdD/iOD @ }\XCBlZDN @ iOoq}\DKXXCBIDU[J\DKHTUW}\D¡HTUWXYD/FeDKHcXCPEdeDiOD @ }\XCBiODKabXRCSKU\iODN\a  Lj}QPEHCDÍwÍQsw  N`}\DKX/ @ N[ZGijD_E}\DqUWdeNQPEX/XCBEDiONMSKU\ieHTUWXYDqZD @ DKD_XYNnu`DU\RCPIHCDXCBEDJUWHsLjUWXCLON @ N\aXCBEDG}QU\unuU â PoU\iON @ }lXCBEDXCPIdD\zD\w }Ewdonu`N[JML @ }¢UlRTSKL @ XCLhijijUWXYN\H,U\ijN @ }XCBEDijL @ DlÙ  z ×,ÜL @n LO}QPIHCDÍwWUMw BED â PoÒFIHCN\ÝiOD(Ñ:ÒSKU @ XCBID @ deD¢PIRYD_ßXYNSKU\ijSKPIijUWXYD¢XCBED`iONMSKU\iySpNQP @ XHTUWXYD_ÓFÔN\a¿XCBED^XCPEdeD¢L @ XCBID
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source off, no correction
rate = 333.5 kHz/tube (1853 Hz/cm), no correction
rate = 333.5 kHz/tube, leading edge charge correction
source off, leading edge charge correction
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Bipolar shaping
Å
Shaping with soft tail cancellation
max. rate for MDT designÆ
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Bipolar Shaping
BNL Shaper with soft tail cancellation
BNL Shaper with strong tail cancellation
Þ
maximum rate
for MDT design
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b. Simulated Drift Time Spectrum of the 25th Electron for r = 0a. Simulated Creation Position of the 25th Electron for r = 0
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MDT response models 1, 2, 5, 6
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MDT response models 3, 4, 7 - 10
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G=2*10  , p=3bar, B=0.5T
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4
42Ar/N  /CH    91/4/5, mean Lorentz angle = 19.0°
Ar/CO   93/7, mean Lorentz angle = 9.3°
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